Although supracondylar fractures of the humerus and fractures of the forearm are common in children, the combination is rare. 1 The incidence of this association varies between 3% and 13%. [2] [3] [4] [5] [6] [7] [8] [9] It is a severe injury and some authors have reported a high incidence of compartment syndrome. 10 The recommended treatment for this combination of fractures remains controversial. The aim of our study was to assess the results of treatment by closed reduction and percutaneous pin fixation of both fractures.
Patients and Methods
Between 1996 and 1999, 23 patients with a supracondylar fracture of the humerus and an ipsilateral fracture of the distal forearm were treated prospectively by closed reduction and percutaneous cross-pinning (Figs 1a to 1c). One patient whose fractures had been manipulated by a traditional bone-setter presented at five days and had a compartment syndrome. Dorsal and volar fasciotomies were performed and he was excluded from the study. In the remaining 22 children there were 17 boys and five girls with a mean age of 7.3 years (3 to 12). The fractures were rightsided in 14 and left-sided in eight. Details of the patients are given in Table I .
According to the classification of Gartland, 11 there were four type-II and 18 type-III supracondylar fractures of the humerus. In the type-III injuries the displacement was posteromedial in 14, posterolateral in three and posterior in one. There were five nerve injuries involving the radial nerve in two cases, the median nerve in one and the anterior interosseous nerve in two. Pre-operatively, the radial pulse was absent in one patient and both radial and ulnar pulses in another. In both, the pulses returned after reduction. There were fractures of both bones of the forearm in 16 patients and of the radius alone in six. Because of puncture wounds on the volar aspect, six fractures of the forearm were classified as Gustilo type-I open fractures. 12 There was volar angulation of all these fractures. There were no physeal injuries.
All patients underwent closed reduction and percutaneous crossed k-wire (1.6 mm diameter) fixation within 24 hours (Figs 1a to 1c) . The forearm fracture was treated first. Of the 16 patients with fractures of both bones, they were both pinned in nine. In seven the ulna was not pinned, either because the fracture was very close to the physis or a stable anatomical reduction was achieved. Closed reduction and percutaneous fixation of the supracondylar fracture followed treatment of the ipsilateral forearm fracture. Continuous fluoroscopy was used during reduction of the supracondylar fracture by longitudinal traction with countertraction including correction of lateral and rotational deformities. If there was entrapment of the brachialis muscle, reduction included the 'milking manoeuvre' described by Peters, Scott and Stevens. Post-operatively, an above-elbow plaster cast was retained for three weeks after which further radiographs were taken. The wires were removed from the elbow and active exercises started. The wires were removed from the forearm six weeks after operation. The mean follow-up time was 38.6 months (22 to 58). At the latest follow-up, all patients were assessed according to the criteria of Flynn et al 2 modified by Templeton and Graham 14 (Table II) .
Results
Excellent or good results were obtained in 21 patients and a fair result in one. There were no cases of failure of fixation and no delayed union, nonunion or malunion (Figs. 1d and 1e). There were two superficial pin-track infections in the supracondylar region which healed after removal of the wires. The nerve injuries were all temporary and recovered within eight weeks. There were no iatrogenic nerve injuries and no associated vascular injuries.
Discussion
The combination of a supracondylar fracture of the humerus and an ipsilateral fracture of the forearm is rare but a severe injury in the growing child. The reported incidence varies between 3% and 13%. [2] [3] [4] [5] [6] [7] [8] [9] In our patients all supracondylar fractures were of the extension type and all distal forearm fractures had dorsal angulation. The mechanism of this injury is usually a fall on the outstretched hand and arm with the wrist dorsiflexed and the elbow extended. We agree with Templeton and Graham 14 that the lever arm of the proximal forearm seg- Radiographs of a six-year-old boy with a supracondylar fracture of the humerus and a distal fracture of both bones of the forearm a) before operation, b) lateral and c) anteroposterior views after reduction and percutaneous fixation and d) lateral and e) anteroposterior views 55 months after operation.
ment is too short to generate the moment of force required to produce an ipsilateral fracture when the fracture of the forearm is more proximal than the junction of the middle and distal thirds. The direction of the supracondylar fracture was posteromedial in 78% of our patients which is comparable to an incidence of 75% to 90% in isolated supracondylar fractures. 15, 16 This combination of fractures is usually caused by a fall from a height. In our series, the fall occurred at ground level in only three cases. Because of the severity of the injury, the incidence of associated nerve injuries (22.7%) and of open fractures (27.2%) was higher than expected. 15, 17 We advise conservative treatment of the nerve injuries as spontaneous resolution may be expected. Most studies suggest that children who sustain these fractures are not at increased risk of developing a compartment syndrome. [4] [5] [6] [7] 18, 19 However, Blakemore et al 10 reported an incidence of compartment syndrome of 33% in ipsilateral displaced supracondylar humeral and forearm fractures. The only compartment syndrome which occurred in our series was in a child whose limb had been manipulated by a bone-setter. In two patients with an absent pulse it was restored after reduction. We agree with Shaw and Kasser 20 who advocated stabilisation of the elbow without exploration unless capillary refill is compromised.
Templeton and Graham 14 recommended reduction and stabilisation of the supracondylar fracture first because they suggested that maintenance of reduction and access to the limb for neurovascular monitoring, dressings and the closure of open fractures may be difficult if the forearm fracture is treated first. We reduced and fixed the forearm fractures first because we found reduction of the forearm fracture to be easier than that of the supracondylar fracture. In fact, most had already been reduced in the emergency room and simply required fixation. Another concern was that all the open fractures were in the forearm. We aimed to prevent further harm to already vulnerable soft tissues in the forearm while manipulating the supracondylar fracture. If the forearm fracture is not reduced and fixed first it will remain mobile during flexion of the elbow and rotational manoeuvres. We had no difficulty maintaining the reduction and monitoring the neurovascular status of the distal forearm while treating the supracondylar fracture.
While most orthopaedic surgeons treat isolated displaced supracondylar fractures of the humerus by closed reduction and percutaneous fixation, controversy remains regarding treatment of a supracondylar fracture in the presence of an ipsilateral forearm fracture. 7, 9, [17] [18] [19] Because closed reduction and application of a cast for both fractures resulted in a cubitus varus deformity, 18 more recent studies have advocated closed reduction and percutaneous wire fixation for the supracondylar fracture and treatment in a cast for the forearm fracture. 7, 9, 19 However, we treated both fractures by closed reduction and percutaneous fixation as recommended by Wilkins. 17 We stabilised all the forearm fractures and did not see any loss of reduction.
The rate of remanipulation of the forearm fractures after closed reduction and immobilisation in a cast is reported to be between 7% and 15%. 21, 22 We had no complications such as loss of reduction, infection or neurovascular injury in the distal forearm after crossed-wire fixation. We therefore recommend stabilisation of displaced forearm fractures which are associated with supracondylar fractures. We obtained excellent or good results in 21 patients (95.5%).
When the fracture of the forearm is treated conservatively, an above-elbow cast is used which does not allow active elbow movement three weeks after operation. We believe that allowing this movement improves the functional results at the elbow. The forearm wires were left in situ for three weeks longer than the elbow wires because we have experienced loss of reduction when they were removed at three weeks.
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